Pattern - Geometry Quilt Squares 
Developed as part of Complementary Learning: Arts-integrated Math and Science Curricula generously 
funded by the Martha Holden Jennings Foundation 


Introduction: 
Students will explore color and pattern, using only isosceles right triangles to create a paper quilt square 
design. 


Grade Level and Subject Area: 
Grade level: 9-12 


Subject Area: Geometry 


Key Concepts: 
e Students must be proficient at using a ruler to measure, in either inches or centimeters. 


e Students must be able to identify and apply the following: square, triangle, right triangle, isosceles 
triangle, perpendicular and parallel lines, diagonals, sides, vertices, area formula for a square, 
translations, reflections, rotations. 


Materials: 
List all of the associated artworks; handouts; books; technology. 
e Powerpoint presentation Patterns (images from the CMA) 
e Posterboard, or similarly stiff cardboard, cut into 12” square pieces. 
e Construction paper. 9”x12” is ideal. Two or three colors. You may like to use school colors, 
holiday colors, etc. 
12-inch rulers 
Scissors 
Gluesticks 
Graph paper (any size, but ’2” squares is ideal) on which to plan the design. 
Colored pencils for design planning. 
Envelopes and folders for holding paper pieces between class sessions. 


Procedure: 

I use this lesson with my Basic Geometry students, who are in grades 10 and 11, typically. We do this 
project after we have learned about parallel and perpendicular lines, triangle classification, quadrilateral 
classification, and polygon terminology, such as sides, vertices, and diagonals. We have 40-minute class 
periods. 


I choose the colors of paper we will use. Depending on the time of year, we might use school colors or 
holiday colors. We use either two or three colors—no more—for the best quilt effect. 


Students will practice designing a quilt square made up of a four-time repeated pattern. Four blocks (same 
pattern) make up a student’s 12” block. Each of the four blocks is composed of 8 isosceles triangles cut 
from four 3” squares of colored paper. (The finished product will therefore have 32 triangles cut from 16 
squares.) The practice designs can be drawn with colored pencil in miniature scale on the graph paper, so 
that students may experiment with several designs, in order to decide on which design they will implement 
with cut paper. 


Designing could easily take one 40-minute class period, as students experiment with different arrangements 
of their triangles. If a student is having difficulty visualizing how the triangles can be translated, reflected, 
rotated, etc., s/he can cut out mini-triangles in 2-3 colors and move them around on his/her desk, until a 
pleasing pattern is found. Then the design could be transferred to graph paper, either by tracing or gluing 
the pieces onto the graph paper. 


Some of the steps may be done in different order. For instance, this year I did “Day 2” and the math 
discussion of “Day 1” first; it actually took two days this time. Then I did the designing portion of “Day 1” 
and had students complete several design ideas over the weekend. The actual piecing together of triangles 
began before spring break, and will be completed after the break. Things seemed to take longer than 
planned this year, for various reasons. The lesson stretched from 3 days to 6 days. In addition, my classes 
had been experimenting with color, pattern, and geometry in several other miniprojects throughout the 
year, to prepare them for this project. 


Day 1 Review definition of isosceles right triangle. Overview of the project, including discussion of 
dimensions of finished product, area formula, how many 3” squares will fit into a 12” square. Demonstrate 
how to set up graph paper into mini-blocks of 16 squares. Experiment with designs on graph paper. (The 
CMA powerpoint on pattern was viewed and discussed right before the students started experimenting.) 
Decide on a design to be used for one’s project. 


Day 2 One sheet of each color for each student. Instruction and supervision on measuring 3” squares, 
using the edge of the paper as the side of a row of squares, and using knowledge of parallel and 
perpendicular lines to double-check one’s measurements. How many 3” squares can we get from a 9”x12” 
piece of paper? Cut out the squares. Use ruler to draw one of the diagonals for each square. Cut along the 
diagonal to produce two isosceles right triangles. Store triangles in envelopes. 


Day 3 Use graph paper design sheet as a guide in placing and gluing triangles onto the 12” square of 
cardboard. Emphasize that no gluing should be done until the entire design is laid out and checked over. 
Care should be taken when gluing, so that no triangles overlap, and that there is little or no “white space” 
left between triangles. 


Display suggestion: Hanging all the students’ projects together in one big “quilt” formation makes for a 
very striking display. I particularly like hanging them “on point,” so that the “quilt” forms a big diamond 
on the wall outside my classroom. Very dramatic! 


Standards: 

Include: the subject area and visual arts ODE standards and benchmarks associated with this lesson; the 
national standards associated (see http://www.educationworld.com/standards/); and how this relates to IB 
Standards. 


Pattern 
Translation 
Reflection 
Rotation 


Geometry 
Isosceles right triangle 
Parallel and perpendicular lines 
Diagonals 
Measurement 
Linear measurement 
Area 


This lesson plan was developed by Maryhelen Bednarchik. 
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AD) is almost exclusively one of personal adornment-a portable 
art that followed men and women to their graves. Belt buckles 
with large rectangular attachment plates have been discovered 
in cemeteries across the Iberian Peninsula-now occupied by 
Spain and Portugal-from the period of Visigothic occupation 
(about AD 412-711). Their decoration varies. Finer examples, 
like this one, are distinguished by brilliantly inlaid semi- 
precious stones and colored glass. Garnets were especially 
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Metadata 


| AccessionNumber: | AccessionNumber: 2003830 3 


Primary Title: Velvet Panel (Four Lengths) of Ottoman Velvet with an Italian 
<_<... 


Dates 1575-1600 1600 


|Collection: T- pT-Islamic 


————E ——E 


pMedums brocaded velvet; silk, cotton, and | brocaded velvet; silk, cotton, and gilt-metal thread metal thread 


— Overall - h:170.00 w:241.00 cm ic SS me 66 7/8 w:94 7/8 inches) 


fFilmame: 200331 3.tif 


Objet: ID: 56536 


Periods second half of the 16th | second halfofthe l6thcentury = sid 





